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We evaluated the aatimicrebial susceptibility of 87 pathogens isolated fram 37 patients with odontogenic
abscesses. The most prevalent bacteria wece viridans group streptococci and Prevotella species. Considering alt
bacterial iselates, 100% were susceptible to amoxicillin-clavulanic acid, 98% were susceptible to moxifioxacin
and to levofloxacia, 76% were susceptible to doxycycline, 75% were susceptible to clindamycin, and 69% were

susceptible to ponicillia.

Dentoalvealar abscesses are almost always caused by a
polymictobial floca of aerobic, facultatively anaerobic, and an-
aerobic bactenia (7, 20) Abscesses in the maxiliofacial region
result either from infections around the apices of teeth via a
necrotic pulp or from bacterial invasion of the surrounding
tissues via the peniodoatal margua (9, 22) They also can de-
velop after the extraction of teeth (9). The predominant bac-
teria in odontogemc infections such as periapical abscesses ot
deep fascial space infections are reported to be Fusobacterium
nucleaturn, pigmented Bacterowdes spp, Peptostreptococcus
spp., Actinomyces spp , and viridans group streptococct (4, 14)
Even though many patients with odoatogenic abscesses show
improvement following incision and drainage or tooth extrac-
tion, antibiotic therapy can be indicated, especially in acute
infections without localized accumulation of pus or 1 rapidly
spreading nfections (6. 7y Pencillin (PEN) s the preferred
drug in most cases of odontogenic infection, but PEN-resistant
organisms have increasingly beea solated from abscesses of
odontogenic onigia (7. 21) Therefore, other anubiotics such as
clindamyan {CLI), erythromyan, tetracyclines, and tevoflaxa-
cn {(LVX) have been considered as aliernative regimens for
patents {or whomy PEN therapy has faided or for patents
aflergic to PEN (7, 19) However, the routine use of CLIU 15
limited by its propensity 1o cause antibsouicanduced cotits
(12), wlerceas erythromyan, tetracyctine, and LVX havc not
been rccommendced for treatment of severe acofacial odonto
genic mfecuons (5. 12) Thus, alternative compounds f{or trcat-
neat of odontogemc abincesses are deswrable The awm of our
sMudy was 0 compaie the i viteo dctaty ot maxittoxacan
{MXF) .« new S-mcthovygquinolone, against odontugemc
pathogens with those ol the antibwtics wsually caployed aad
10 cvaluate s potential role m the treatment of odontogensce
abscesses

Forty-one swabs ol adontogeme abscesses were obtared
from 37 pavents, 26 males and U teatabos The mcan age of
the paticats was 3 (Gycans {rance 8 to SO ycars) Noae of the
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patents received aatimicrobsal therapy before specimen col-
lection. Prior to the collection of specimens, the mucosa had
been disinfected with a tincture of povidone-iodine to avoid
salivacy contamination of the specimen Swabs of odontogenic
abscesses were obtained immediately aftec surgical incision
and were placed in Amies chaccoal mediwm (Transwab, Med
ical Wire & Equipment Co Lid, Corsham Wiltshice, England)
and cultured within 6 h (1) All bacterial isolates were ideati-
fied to the species level by standacd {aboratory methods. The
MICs of PEN, amoxicillin-clavulanic acid (AMX-CLA), CLI,
doxycycline (DOX), LVX, and MXF for all bacterial isolates
were determined with Etest (AB Biodisk Solna, Sweden) ac
cording to the manufacturer’s instructions The MICs of PEN,
AMX-CLA, CLI DOX, LVX, and MXF were interpreted
according to actual NCCLS and U S Food and Drug Admin-
tstration recommendatons (11, 13, 16)

‘Thc acceptable quality controt imats of MICs for Bacrerowdes
tretawotaoiucron ATCC 297410 Hacrnophidus influenzac ATCC
19257, Eschericlua cole ATCC 23922, Pscudamonas aeruginosa
ATCC 27853, and Swaphylococcus awretn ATCC 29213 were
obtained according to NCCLS perfarmance standards (15, 16)

A total of 90 bucteral stramns (32 aerobes and facultanve
anacrobes and 38 unaerobes) were ssolated followrng cultiva
uoa of 41 swabs from 37 paticnts Esghiv-seven of these 5o
lates could be subcuttavated for MIC detcrnunation Aerobes
and facultative anacrobics were recovered from 100% of the
spectmiens aad anacrobes were rccovered {ram 73% of the
specrmens Eghity thuce percent of the alncesses were polyan
crobaal, wahian avcrage af 2 T ealates por specimen The aast
prevatent bactenis were ddicrent vindans group sureplacocct
(38 olatesy and Maotclla spp (3 ssolates) Oaly a tew otlier
tacultating anacrobes and othar anacrobios were solated (Ta
ble 1)
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TABLE L 1a vitro susceptibiity of 87 bacterial solates obtained from 41 swabs from 37 patieats with odontogemic abscesses

MIC (mgAutery
NMicrooegaaism and antboue ——— P Susccpuble!
Raange 50% 90%
Vindans group streptococa {n = I8)°
PEN 0008-1 4032 625 90
AMX-CLA 0016-1 0816 012 100
Cul 0016->256 0.125 >256 74
DOX Q032-16 4 16 61
Lvx 0.5-2 t 2 100
MXF 0064-05 0.425 05 100
Other aerobes and {acultative anaerobes (n = 13)°
PEN <0 002->32 0.25 16 46
AMX-CLA 0.016-2 0125 4.5 100
CLt 0016->256 16 >256 3t
DOX 0.016-32 2 16 85
Lvx <0 002-2 0.125 1 100
MXF <0 002§ 0125 0.25 100
Prevatella spp. (n = 29)°
PEN <0.002->32 Q125 >32 55
AMX-CLA 0.016-0.25 0.064 0.25 100
cu 0.016->256 0.016 8 90
DOX 0.016-16 0.25 8 90
Lvx 0064-2 05 2 100
MXF 0.032-2 025 i 97
Other anaerabes (n = 7)¢
PEN 0.004->32 57
AMX-CLA 0016-2 100
CLI 0.016-0 125 100
DOX 0.016-8 86
Lvx 0.125-8 n
MXF 0032-8 86
All bactenal isolates (n = 87)
PEN <0.002->32 0.064 8 69
AMX-CLA <0.016-2 0.032 05 . 100
CLI 0016->256 0125 >256 75
DOX 0.016-32 { 16 16
LvX <0002-3 i 2 93
MXF <0002-3 025 05 93

“ Steeprocaccus muus (11) § oralis (8) S cqpaniees (4), S salaanus () § saaguis (2). 5 audaas (1), S esubalares (1), S acidonumemus (1), S bovs (1) aad noatypeable
vinidans group strepiococar (4)

* Gemetla hacimolysans (2), Staphylococcus haemolyucus (2), Newssena spp. (2). Haemaopiulus paramflucuzae (1), Staphylococcs aurcus (1), Aerococcus vindans {1).
Streptococcus progenes (1), Enterococcus faccalis (1), Klebsiella prneumoruae (1), and Stomatococcus sp (1)

* ¥ medanmogesuca (6), P denucola (5). P infermedia (5). P. oralis (5). ¥ buccae (4), P. loeschii (1), P ons ot ¥ buccae (1), and Prevotefo sp (1)

# Fusobactenum nucleatn (2), Fusobacterwam sp. (1), Bacreroides ovaue (1), Bacterodes stercarts (1), Bactecoddes unifornus (1), and Peptostreptococcis mucros (1)

0% aad 9%, MICs at wheh 50 and W% of isolates are intubited tespectively

! The suscepubilay and reststance breakpamnt coacentrations (mgfliter) of the aatibiotics were 4s follaws PEN far Staphiviococcus spp . 5012 aad >0 2% respectnely,
for Enterococctes spp. S8 and 216, tespectively, for Nessena spp . <006 and 22, respectwvely, {or Streprococcis spp . =012 susceptiblity ARMX CT A {or
Stapliylococcus spp aad Hacmioptualus spp . <4 (AMX) and =2 (CLA) aad =8 (AMX) and 24 (CLA). respectnely, for Eatcrohactcnaceae, <8 (AMX) wd - 4 ((LA)
and 2 32 (AMX) aad =16 (CLA), respectnely CL for Stapliylococcus spp . <0 5 and 24, sespectively: lor Steeprococcus spp , <0 25 sad 21, respeutnely DOX for
Stphylocox s pp | Lecrococctss spp., wad Luterohactenaceae, <4 and 216, respectively, (or Hacmoplidus spp. and Sircprococcs spp, <2 aad =5 1espocincely
{breakpard cancentrations ol tetracyclmic) far Neosena spp <0 23 and 22, respectively (breakpont coacentrativas of tetracycline) LVX toe Staphniococcas spp
Eutctococan spp - Sueprocaccun spp  and Enteechacteaaccae. <2 and 28 respectively; for Haemoplulus spp , <2 (susceptitulity) (16) MXF for Staphdacaccuy < pp
and Luiciobacteruccar. <2 and 28 respedinely tor Huemoplalus spp <1 (susceptabiluty), foc Streprococcus spp . 1 and 24, cespectively (1) Four anaccobuc bacieria,
the <aveptilay and resintance breahpame concentrations were as tallows (13) PEN, <05 and 22, cespectncly, AMX-CLA, 24 (AMX) aad =22 {CLA) sad 16
(AMX) sad 25 (UL A) acpedneh CLE <2 wad 28 respectnddy and DOX. 24 aad 216 respectively (hrcakpoint conccntrations of tutracchiad)

respectively Accandgly, MXE. LVX. and AMNX-CLA was achicved by AMX-CLA and CUL with 100% of wolates

shawed e bhest actady agamst other acrobes and facultative being suseeptible o cach, follawed by MXF and DOX. with
angerobos wah LA ol solates bemng sascepuble 1o cach 80% ol nalates ey suscepuble to cach, and LV X and PEN
divg tollowed by DOX PEN and CLL wah 8546, and 1% with 71 and 37% ol wolates bemyg susceptible, rospectnely
al salates bame sascepble tospectivey Among the second Tahme account of all hactarat solates (Tablc 1) the Tawed
most procadent ssaliatos Prosorcla spp, TOO e were sascepstic MICs at which 9097 ol the inalates tosted were mhidated

WAMN G Vand 0 8V N 977 ware sasceptiile to MAT aad {(MIC,,8) wore obraned walt MXT and AMX CE Y (G0 myf
% wiere susceptblc ta CHE Gad 1o DON bat anly 330 werc et cadh), followed by VX (2 mgfliter), PEN v mg/lier),
sscepteble ton PENG HRC bost actonats aganst othicr anaciahes DOX (16 mgfluct). and CUL (>236 mg/liter) One huadred
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percent of the rsolates were susceptible to AMX-CLA. Com-
parable activity was obscrved with MXF and LV X, with 98% of
isolates being suscepuble 1o each, whereas a lower acuvity was
abserved with DOX, CLL, and PEN, wath oaly 76, 75, and 69%
of isolates being suscepuible, respectively.

Qur observations ace i agreement with the results of other
studies, in which the number of ssolates per specimen ranged
from 2.4 10 5 (2, 3, 12), that also reported that abscesses coasist
of a polymicrobial flora of anaecobic, aerobic, and facultatvely
anaerobic bactenia Thus, antumicrobial therapy for odonto-
gentc abscesses should provide equivalent effectiveness agawnst
both viridans group streptococct and anacrobes such as Pre-
votella spp that have also been found by Kuriyama et al. (12)
to be prevalent in odoatogenic infections.

Determination of MICs for viridans group streptococct and
Prevotella spp. revealed conflicting results with regard 1o the
preferably admunistered antibiotics PEN and CLI (Table 1)
Ninety perceat of virtdans group streptococci were found to be
susceptible to PEN, with an MICy, of 0.25 mg/iter, but only
74% were susceptible to CLE, with an MIC,, of >256 mgflitec.
ln contrast, 90% of the Prevotella spp were susceptible to CLI,
with an MIC,, of 8 mgfliter, but only 55% were susceptible to
PEN, with an MIC,, of >32 mg/liter. This cocrelates well with
the findings of other researchers who also reported a reduced
activity of penicihins against oral anaerobes such as Prevotella
spp- (8. 12, 13). With regard to all pathogens in our study
{Table 1}, the best in vitro activities were found with AMX-
CLA, MXF, and LVX, with 100, 98, and 98% of 1solates being
susceptible, respectively, and with MICyys of 05, 05, and 2
mg/liter, respectively. A significantly lower activity was ob-
tained with PEN, CLI, and DOX, with only 69, 75, and 76% of
isolates being suscepubie, tespectively, and with MICy,s of 8,
>256, and 16 mg/iiter, respectively Based on the reduced
suscepubility of odontogenic pathogens o PEN, CLI, and
DOX, as observed 1n aur study, these antibiotics seem to be of
dubtous bLenefit for empirical therapy of odontogenic ab-
scesses However, a better acuivity may be achicred by combt-
nation therapy regimens, ¢ g, with PEN and CLI (87 4% of
1solates were susceptible in our study) or with PEN and met-
ronidazote as recommended in the United States

Because MIC determination alone cannot sufhiciently char-
acterize an anubiotic’s effectiveness, pharmacokwnetic and
pharmacodynamic parameters are of particular importance for
the assessment of clincal efficacy In pacticular MXF provides
high bioavadlability, a tong half-life, and good penetcation nto
tissucs (11), tncluding the spongy and compact tissues of bone,
achieviag site concentrations exceeding the placsmia concentra-
tons (23) Moreover, various methods have been analyzed 1o
find the pharssacodynamuc parameter that best correlates with
clinical ctheacy. As Hluorochinolones huve concentration -de-
peadent kdling, o value of =8 tor the 1atio of the maximumn
concentration ot the doug m serum (C, L) o the MIC was
lound o he predictive of clinseal cure (100 17 18) 1o our study,
@bl O AUC,, tatia ol 9 wluch o predsctn e of cluneal
INHC
tatio ot T o LVX (thic O~ talfowsag ond adounmisteation

ot 0t e of MXE {C 0 4 mwdina] and Sod e of LVX

cure was Taund o MXT compated watl actower €

PYTIRN 8

NOTES 4021

[Conax. 5 7 mglliter] were obtained from the study by Pickerill et
al {18])

la conclusion, we found that MXF has good i vitro actwity
against odoatogenic pathogens compared with the actviues of
the anubrotics usually admunistered MXFE peovides promusing
pharmacokinetic and pharmacodynamic praperties that may
justify clinical trials to assess whether MXF is a cational chaice
for the treatment of odontogenic abscesses

Thes investigator-driven study was supported 1n part by Bayer Vial
GmbH. Leverkusen, Germany
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